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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of 2 phase stainless steel 
welded steel pipe excellent in the corrosion resistance used in the charge of chemistry equipment 
material, a line pipe, the Yui tubing field, etc. 
[0002] 

[Description of the Prior Art] By 2 phase stainless steel's presenting the complex tissue which consists 
of a. ferrite phase and an austenite phase, and controlling the amount of components of Cr, nickel, Mo, 
and N, the corrosion resistance which was excellent in the chlorine ion environment or the carbon- 
dioxide-gas environment is shown, and it is known compared with austenite and a ferrite system that it 
is high intensity. Thus, when mianufacturing the welded steel pipe of a major diameter using 2 phase 
stainless steel excellent in corrosion resistance or a strength property, generally the submerged-arc- 
welding method is adopted. If melting welding of the 2 phase stainless steel is carried out, it will 
become the gestalt in which coagulation was completed in delta ferrite single phase, and the austenite 
phase deposited in the shape of WIDOMANSUTETTEN from the inside of a grain boundary and a grain 
by the subsequent cooling process. Since the weld thermal cycle is rapid, as for the austenite deposit 
from a ferrite phase, heating and cooling do not reach equilibrium, but compared with a base material, a 
ferrite phase ratio becomes high. For this reason, corrosion resistance degradation will be caused. By arc 
welding, such as a submerged-arc-welding method, supply of a filler wire is usually performed as a 
quality governing of a weld metal. However, since submerged arc welding was the Dainyuu heat 
welding process, the heat affected zone was large, neither the corrosion resistance fall by the ratio fall of 
an austenite phase nor the fall of the toughness by coarse-grain-izing was avoided, but the long duration 
solution heat treatment for 5 - 20 minutes of all tubing was indispensable [ the fall ] after tube 
manufacturing. 

[0003] On the other hand, a laser-welding method is developed as the manufacture approach of a welded 
steel pipe, and the part is put in practical use for the stainless steel pipe in recent years. By the laser- 
welding method, since it converges on the diameter of the minimum and a laser beam is used as a high 
energy consistency heat source, as compared with a usual arc welding method and a usual plasma-arc- 
welding method, a weld bead configuration is ******** with narrow width of face, and high-speed 
welding of it is attained. Since the heat gain is still lower, it has the features that a heat affected zone 
hardly arises in a weld zone. However, since a laser-welding method is also melting welding process, 
when 2 phase stainless steel is fused, like an arc welding method, compared with a base material, a 
ferrite phase ratio becomes high, and corrosion resistance degradation will be caused. Therefore, 
although the filler wire needed to be supplied like arc welding as a quality governing of a weld metal, 
supply of a filler wire caused the fall of the speed of travel, and it had the trouble of losing the features 
of a high-speed welding process. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem which should solve this invention is 
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to manufacture 2 phase stainless steel welded steel pipe which is a high speed and has the corrosion 
resistance which was excellent without short-time solution heat treatment or solution heat treatment 
using a laser-welding method. 
[0005] 

[Means for Solving the Problem] In order to solve said technical problem, the manufacture approach of 
2 phase stainless steel welded steel pipe concerning this invention With un-heating the steel strip edge 
which should fabricate the steel strip of 2 phase stainless steel by the multistage forming roll method, 
the UO process, or the spiral fabricating method to a cylinder-like open pipe, and should weld it, Or it 
sets to the manufacture approach of 2 phase stainless steel welded steel pipe which heats electrically, 
compares the both-sides steel strip edge, and is welded by the laser beam, helium and N2 which are the 
shielding gas for antioxidizing and plasma removal It is characterized by supplying mixed gas as 5% or 
more by N2 / (helium+N2) ratio. 

[0006] If laser welding of the 2 phase stainless steel is carried out, the organization of a weld metal will 
become the gestalt in which coagulation was completed in delta ferrite single phase, and the austenite 
phase deposited in the shape of WIDOMANSUTETTEN from the inside of a grain boundary and a grain 
by the subsequent cooling process. For this, reason, the balance of a ferrite phase and an austenite phase 
collapses, a ferrite content increases, and corrosion resistance falls. In 2 phase stainless steel, if Cr, 
nickel, Mo, and the amount of N are controlled, the ratio of a ferrite phase and an austenite phase will 
change, and if nickel and an austenite generation element called N are increased, the ferrite phase ratio 
which becomes high with the weld metal which it quenched can be controlled. 
[0007] Then, it is N2 to the shielding gas used for the purpose of antioxidizing and plasma removal at 
the time of laser welding. When it mixes, it is N2 by the high energy of a laser beam. It dissociates and 
N atom dissolves into molten metal. For this reason, with a weld metal with high N concentration, the 
deposit of the austenite phase in a cooling process becomes easy, and even when he has as [ welding ] or 
no solution heat treatment of a weld bead, the outstanding corrosion resistance comes to be shown. Even 
when performing solution heat treatment furthermore, the corrosion resistance which was fully excellent 
only in a welding operator simultaneously performing online heat treatment comes to be shown. 
[0008] It sets to this invention and is helium and N2. The reason for having specified N2 / (helium+N2) 
ratio of mixed gas to 5% or more is N2 from this. It is because depositing [ of an austenite phase ] will 
become inadequate, a ferrite phase ratio will still be high and sufficient corrosion resistance will not be 
acquired, if a ratio is low. Moreover, in laser welding of 2 phase stainless steel, since the heat gain is 
very low as compared with arc welding, a heat affected zone is hardly seen. For this reason, there is also 
an advantage that there is no corrosion resistance degradation by the heat affected zone which poses a 
problem by arc welding. 
[0009] 

[Embodiment of the Invention] The concrete supply approach of the shielding gas in this invention is 
classified according to the condensing approach of a laser beam, and is shown in drawing 1 R> 1 and 
drawing 2 . Drawing 1 is the shielding gas supply approach in the case of a beam condensing approach 
with a lens 1, and drawing 2 is the shielding gas supply approach in the case of the beam condensing 
approach by the parabolic mirror 2. First, conveying continuously the steel strip 10 of 2 phase stainless 
steel, it forms in the shape of a cylinder so that the steel strip edges 10a and 10b of both sides may 
counter, and the steel strip edges 10a and 10b of both sides are pressurized and compared with squeeze 
rolls 1 la and 1 lb, and the high density energy beam (laser beam) 3 which has the heating value which 
can penetrate wall thickness from a tubing external surface side in the matching section 12 is irradiated. 
The supply approach of shielding gas 4 is the pin center,large gas supply approach which is supplied at a 
laser beam 3 and the same axle in the case of drawing 1 , and is the gas supply approach according to the 
side nozzle 5 in the case of drawing 2 . In any case, shielding gas 4 is helium and N2. It is mixed gas and 
N2 / (helium+N2) ratio of those are made into 5% or more. The reason this ratio must be 5% or more is 
clear also from the experimental result mentioned later. 

[0010] Moreover, as shown in drawing 1 , after this invention heats the steel strip edges 10a and 10b of 
the both sides which face with the high-frequency-resistance heating apparatus 6, it may be compared, 
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and it may be made to weld the heated matching section 12 by the laser beam 3. Among [ section / 12 / 
of V convergent point / matching ] drawing, 6a and 6b are contact of the high-frequency-resistance 
heating apparatus 6, and predetermined distance partition ****** is carried out at the upstream. 
Whenever [ stoving temperature ] is the temperature below the melting point of an ingredient. The 
exposure of a laser beam 3 is welded by the one pass from one side by the side of the external surface of 
an open pipe, or an inside. In addition, although the above-mentioned example showed the method of 
fabricating the open pipe by the multistage forming roll method, this invention is applicable also to the 
method of fabricating the open pipe by the UO process or the spiral fabricating method. 
[0011] 

[Example] Hereafter, the example of this inventioriis explained. Vacuum melting of the 2 phase 
stainless steel of the chemical entity shown in Table 1 was carried out in the laboratory, and it was cast 
to 50kg ingot. Solution treatment was carried out after hot-rolling this to 8- 15mm of board thickness. 
[0012] 
[Table 1] 
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[0013] Such 2 phase stainless steel is fabricated by the multistage forming roll method or the UO 
process in the shape of a cylinder, and it is the matching section helium and N2 Laser welding was 
shielded and carried out by mixed gas. The gas shield only by helium was also carried out as an example 
of a comparison. Moreover, submerged arc welding also manufactured the steel pipe as an example of a 
comparison of welding process. 

[0014] The pitting trial was carried out to the welded joint produced by the above-mentioned welding 
condition. In addition, water-cooled solution treatment was performed to some welded joints after 1050 
degree-Cx 1 - 30-minute maintenance. The time amount of solution treatment made 2.0 or less minutes 
good. The pitting trial was immersed in 10%FeC13 and a 6H2 O solution with various test temperatures 
for 72 hours, and evaluated corrosion resistance by the critical temperature (CPT) which pitting 
generates. These test results are shown in Table 2. CPT made good 25 degrees C or more which is CPT 
of abase material. 
[0015] 
[Table 2] 
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X 






2 




25kW-5m/aln 


8 


4.5 


0.0 


o 


8 


X 




It 


3 




25kW-$m/iin 


12 


3 


2.0 


o 


20 


X 






4 




WkW-2m/ilD 


15 


2 


8.0 


X 


25 


0 




tft 


5 


L"-1f 


26kW-3m/ilD 


15 


4.5 


5.0 


X 


25 


0 






6 


SAW 




12 




2.0 


o 


15 


X 






7 


SAW 




12 




5.0 


X 


22 


X 






8 


SAW 




15 




T.5 


X 


25 


O 






9 


SAW 




15 




10.0 


X 


80 


o 






10 


SAW 




15 




10.0 


X 


80 


o 





[0016] As shown in Table 2, at the example of this invention, it is helium and N2 as shielding gas. If 
N2 / (helium+N2) ratio of mixed gas are 5% or more, the altogether excellent corrosion resistance is 
shown. And high-speed laser welding is possible, and corrosion resistance is good even when he has no 
solution treatment of a welded joint. On the other hand, as seen in example No.of comparison 1-5, when 
N2 / (helium+N2) ratio is less than 5%, corrosion resistance falls or solution treatment time amount 
becomes long. Moreover, in in the case of submerged arc welding (No.6-10), solution treatment time 
amount becomes very long. 
[0017] 

[Effect of the Invention] According to this invention, it sets to laser welding of the open pipe of 2 phase 
stainless steel as mentioned above. It is helium and N2 to the shielding gas used for the purpose of 
antioxidizing and plasma removal at the time of laser welding. Using mixed gas by supplying N2 / 
(helium+N2) ratio of those as 5% or more While high-speed laser welding is possible, when performing 
solution heat treatment, also as [ welding ], 2 phase stainless steel welded steel pipe excellent in 
corrosion resistance can be obtained in a short time. 



[Translation done.] 
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